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DETAILED ACTION 
Drawings 

1 . Figure 8 should be designated by a legend such as -Prior Art- because only that which is 
old is illustrated. See MPEP § 608.02(g). Corrected drawings in compliance with 37 CFR 
1.121(d) are required in reply to the Office action to avoid abandonment of the application. The 
replacement sheet(s) should be labeled "Replacement Sheet" in the page header (as per 37 CFR 
1.84(c)) so as not to obstruct any portion of the drawing figures. If the changes are not accepted 
by the examiner, the applicant will be notified and informed of any required corrective action in 
the next Office action. The objection to the drawings will not be held in abeyance. 

Claim Objections 

2. Claims 5, 8, and 13 are objected to because of the following informalities: 

Re claim 5, the applicant is advised to write the acronym "LSB" as "least 
significant bit" for clarification. 

Similar objection is made for claims 8 and 13. 
Appropriate correction is required. 

Claim Rejections - 35 USC § 101 

3. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or 
any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 
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4. Claims 1-16 are rejected under 35 U.S.C. 101 because the claimed invention is directed 

to non-statutory subject matter. 

Claims 1-16 cite an apparatus for converting data in accordance with a 
mathematical algorithm. In order for claims to be statutory, claims must either include a 
practical/physical application or a concrete, useful, and tangible result. However, claims 
1-16 merely disclose steps/components for converting data from one format to another 
format without further disclosing a practical/physical application or a useful and tangible 
result since the claims appear to preempt every substantial practical application of the 
idea embodied by the claim and no limitations in the claims that breathes sufficient life 
and meaning into the preamble so as to limit it to a particular practical application rather 
than being so broad and sweeping as to cover every substantial practical application of 
the idea embodied therein. In addition, the components in the claims are software 
module to execute for performing method. Therefore, claims 1-16 are directed to non- 
statutory subject matter. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 
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5. Claims 1-5, 8, 1 1, and 13 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
the admitted prior art in view of Hinds et al. (U.S. Patent Publication Application No. 
2004/0128331). 

Re claim 1, the admitted prior art discloses in the background of invention pages 
1-3 an electronic control apparatus which incorporates a floating-point arithmetic 
function and performs various types of calculation and control operations in accordance 
with a predetermined computer program (e.g. lines 13-22 in page 1 and lines 8-20 in page 
2), comprising map data that comprise a set of map points and a set of map values 
respectively corresponding to map points (e.g. lines 1 1-15 in page 2). The admitted prior 
art fails to disclose a conversion means for operating on to convert at least one of set of 
map points and set of map values from fixed-point representation to floating-point 
representation. However, Hinds et al. disclose in Figures 5 and 8 a conversion means for 
operating on to convert at least one of set of data from fixed-point representation to 
floating-point representation (e.g. fixed-point to floating-point conversion flow in Figures 
5 and 8). Therefore, it would have been obvious to a person having ordinary skill in the 
art at the time the invention is made to add a conversion means for operating on to 
convert at least one of set of data from fixed-point representation to floating-point 
representation as seen in Hinds et al.'s invention into the admitted prior art's invention 
because it would enable to efficiently to convert for reducing in storage (e.g. paragraphs 
[0016-0017]). 

Re claim 2, the admitted prior art further discloses in the background of invention 
pages 1-3 map points are expressed in floating-point representation in map data and map 
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values are expressed in fixed-point representation in map data (e.g. in lines 8-20 in page 2 
wherein the data must be in either format), and wherein data expressing set of map values 
are of smaller amount that data which express set of map points (e.g. inherently since the 
bits representing data in the fixed-point data is less than the bits representing the data in 
floating point). The admitted prior art fails to disclose the other data is in other format. 
However, Hinds et al. disclose in Figures 8-9 the other data is in other format (e.g. in 
Figures 8-9 discloses a conversion means for converting from fixed-point to floating 
point or vice versa, thus the data can be in either format initially). Therefore, it would 
have been obvious to a person having ordinary skill in the art at the time the invention is 
made to add the other data is in other format as seen in Hinds et al.'s invention into the 
admitted prior art's invention because it would enable to efficiently to convert for 
reducing in storage (e.g. as of fixed-point in paragraphs [0016-0017]) or enable to 
quicker to performed operation (e.g. as of floating-point in paragraph [0016]). 

Re claim 3, the admitted prior art further discloses in the background of invention 
pages 1-3 map points are expressed in fixed-point representation in map data and map 
values are expressed in floating-point representation in map data (e.g. in lines 8-20 in 
page 2 wherein the data must be in either format), and wherein data expressing set of map 
values are of greater amount than data which express set of map points (e.g. inherently 
since the bits representing data in the fixed-point data is less than the bits representing the 
data in floating point). The admitted prior art fails to disclose the other data is in other 
format. However, Hinds et al. disclose in Figures 8-9 the other data is in other format 
(e.g. in Figures 8-9 discloses a conversion means for converting from fixed-point to 
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floating point or vice versa, thus the data can be in either format initially). Therefore, it 
would have been obvious to a person having ordinary skill in the art at the time the 
invention is made to add the other data is in other format as seen in Hinds et al.'s 
invention into the admitted prior art's invention because it would enable to efficiently to 
convert for reducing in storage (e.g. as of fixed-point in paragraphs [0016-0017]) or 
enable to quicker to performed operation (e.g. as of floating-point in paragraph [0016]). 

Re claim 4, the admitted prior art fails to disclose in the background of invention 
pages 1-3 map data and map values are both expressed in fixed-point representation in 
map data, and wherein conversion means performs conversion of both map points and 
map values from fixed-point representation to floating-point representation. However, 
Hinds et al. disclose in Figures 8-9 map data and map values are both expressed in fixed- 
point representation in map data, and wherein conversion means performs conversion of 
both map points and map values from fixed-point representation to floating-point 
representation (e.g. Figures 5 and 8 discloses a means for converting any fixed-points to 
floating-points). Therefore, it would have been obvious to a person having ordinary skill 
in the art at the time the invention is made to add the means of map data and map values 
are both expressed in fixed-point representation in map data, and wherein conversion 
means performs conversion of both map points and map values from fixed-point 
representation to floating-point representation as seen in Hinds et al.'s invention into the 
admitted prior art's invention because it would enable to efficiently to convert for 
reducing in storage (e.g. paragraphs [0016-0017]). 
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Re claim 5, the admitted prior art fails to disclose in the background of invention 
pages 1-3 map values indirectly express respective physical quantity values, and 
comprising means for providing a LSB conversion value that is expressed in floating- 
point representation and represents a physical quantity value that has been predetermined 
as corresponding to a least significant bit of fixed-point representation data, wherein map 
conversion means generates floating-point data expressing a value of a physical quantity 
corresponding to an interpolated value of map values by using data converted to floating- 
point representation in conjunction with LSB conversion value. However, Hinds et al. 
disclose in Figures 5 and 8 the steps of converting from fixed-point to floating point 
including map values indirectly express respective physical quantity values, and 
comprising means for providing a LSB conversion value that is expressed in floating- 
point representation and represents a physical quantity value that has been predetermined 
as corresponding to a least significant bit of fixed-point representation data (e.g. 
paragraphs [0025, 0042, and 0101-0102] wherein the LSB conversion value is a decimal 
point location within the fixed-point representation), wherein map conversion means 
generates floating-point data expressing a value of a physical quantity corresponding to 
an interpolated value of map values by using data converted to floating-point 
representation in conjunction with LSB conversion value (e.g. Figures 5 and 8 and table 
3). Therefore, it would have been obvious to a person having ordinary skill in the art at 
the time the invention is made to add the map values indirectly express respective 
physical quantity values, and comprising means for providing a LSB conversion value 
that is expressed in floating-point representation and represents a physical quantity value 
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that has been predetermined as corresponding to a least significant bit of fixed-point 
representation data, wherein map conversion means generates floating-point data 
expressing a value of a physical quantity corresponding to an interpolated value of map 
values by using data converted to floating-point representation in conjunction with LSB 
conversion value as seen in Hinds et al.'s invention into the admitted prior art's invention 
because it would enable to provide correct floating-point conversion (e.g. paragraphs 
[0063 and 0065]). 

Re claim 8, the admitted prior art fails to disclose in the background of invention 
pages 1-3 a means for providing a LSB conversion value that is expressed in floating- 
point representation and represents a physical quantity value that has been predetermined 
as corresponding to a least significant bit of fixed-point representation data, wherein 
conversion means utilizes LSB conversion value and map value data converted to 
floating-point representation to obtain a physical quantity value corresponding to map 
point data and expressed in floating-point representation. However, Hinds et al. disclose 
in Figures 5 and 8 a means for providing a LSB conversion value that is expressed in 
floating-point representation and represents a physical quantity value that has been 
predetermined as corresponding to a least significant bit of fixed-point representation 
data (e.g. paragraphs [0025, 0042, and 0101-0102] wherein the LSB conversion value is a 
decimal point location within the fixed-point representation), wherein conversion means 
utilizes LSB conversion value and map value data converted to floating-point 
representation to obtain a physical quantity value corresponding to map point data and 
expressed in floating-point representation (e.g. Figures 5 and 8 and table 3). Therefore, it 
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would have been obvious to a person having ordinary skill in the art at the time the 
invention is made to add a means for providing a LSB conversion value that is expressed 
in floating-point representation and represents a physical quantity value that has been 
predetermined as corresponding to a least significant bit of fixed-point representation 
data, wherein conversion means utilizes LSB conversion value and map value data 
converted to floating-point representation to obtain a physical quantity value 
corresponding to map point data and expressed in floating-point representation as seen in 
Hinds et al.'s invention into the admitted prior art's invention because it would enable to 
provide correct floating-point conversion (e.g. paragraphs [0063 and 0065]). 

Re claim 1 1, the admitted prior art in view of Hinds et al. fail to disclose the 
conversion means executes conversion by using a program that is written in assembler 
language. However, the examiner takes an Office notice that a program is written in 
assembler language is well known in the art of technology and widely used in circuit. 
Therefore, it would have been obvious to a person having ordinary skill in the art at the 
time the invention is made to add the conversion means executes conversion by using a 
program that is written in assembler language into the admitted prior art in view of Hinds 
et al.'s invention because it would enable to reduce the complexity and increase 
performance of instruction. 

Re claim 13, it has similar limitations cited in claim 5. Thus, claim 13 is also 
rejected under the same rationale as cited in the rejection of rejected claim 5. 
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6. Claims 10, 12, and 15-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 

the admitted prior art in view of Hinds et al. (U.S. Patent Publication Application No. 

2004/0128331), as applied to claim 1 above, and further in view of Ford (U.S. Patent Publication 

Application No. 2003/0065698). 

Re claim 10, the admitted prior art in view of Hinds et al. fail to disclose a means 
for providing ID data which express a type of fixed-point representation data, wherein 
conversion means performs conversion of floating-point representation data to fixed- 
point representation data based on ID data. However, Ford discloses in Figure 5 a means 
for providing ID data which express a type of fixed-point representation data, wherein 
conversion means performs conversion of floating-point representation data to fixed- 
point representation data based on ID data (e.g. paragraph [0044] and component 515 in 
Figure 5). Therefore, it would have been obvious to a person having ordinary skill in the 
art at the time the invention is made to add a means for providing ID data which express a 
type of fixed-point representation data, wherein conversion means performs conversion 
of floating-point representation data to fixed-point representation data based on ID data 
as seen in Ford's invention into the admitted prior art in view of Hinds et al.'s invention 
because it would enable to identify the type of operand (e.g. paragraph [0044]). 

Re claim 12, the admitted prior art in view of Hinds et al. fail to disclose a means 
for providing ID (identifier) data which have been predetermined as corresponding to 
map data and which indicate whether or not both map points and map values of map data 
are expressed in floating-point representation, and means for inhibiting conversion 
operation of conversion means when ID data indicate that both map points and map 
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values are expressed in floating-point representation. However, Ford discloses in Figure 
5 a means for providing ID (identifier) data which have been predetermined as 
corresponding to map data and which indicate whether or not both map points and map 
values of map data are expressed in floating-point representation (e.g. components 5 1 5 
and 520 in Figure 5 and paragraph [0044]), and means for inhibiting conversion operation 
of conversion means when ID data indicate that both map points and map values are 
expressed in floating-point representation (e.g. component 525 in Figure 5). Therefore, it 
would have been obvious to a person having ordinary skill in the art at the time the 
invention is made to add a means for providing ID (identifier) data which have been 
predetermined as corresponding to map data and which indicate whether or not both map 
points and map values of map data are expressed in floating-point representation, and 
means for inhibiting conversion operation of conversion means when ID data indicate 
that both map points and map values are expressed in floating-point representation as 
seen in Ford's invention into the admitted prior art in view of Hinds et al.'s invention 
because it would enable to optimize the operation/performance by eliminating un- 
necessary operation (e.g. paragraph [0044]). 

Re claim 15, it has similar limitations cited in claim 10. Thus, claim 15 is also 
rejected under the same rationale as cited in the rejection of rejected claim 10. 

Re claim 16, it has similar limitations cited in claim 12. Thus, claim 16 is also 
rejected under the same rationale as cited in the rejection of rejected claim 12. 
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Conclusion 

7. The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure. 

a. U.S. Patent No. 6,144,977 to Giangarra et al. disclose a circuit and method of 
converting a floating point number to a programmable fixed point number. 

b. U.S. Patent No. 6,049,343 to Abe et al. disclose graphics processing unit and 
graphics processing system. 

c. U.S. Patent No, 7,216,138 to Abdallah et al. disclose a method and apparatus for 
floating point operations and format conversion operations. 

d. U.S. Patent No. 6,757,700 to Druck discloses a self-stabilizing, portable and 
efficient computer arithmetic using mappings of D scale points. 

e. U.S. Patent No. 6,671,796 to Sudharsanan et al. disclose a converting an arbitrary 
fixed point value to a floating point value. 

f. U.S. Patent No. 5,638,312 to Simone discloses a method and apparatus for 
generating a zero bit status flag in a microprocessor. 

g. U.S. Patent No. 6,873,324 to Saito et al. disclose a data processing method, 
recording medium and data processing apparatus. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Chat C. Do whose telephone number is (571) 272-3721 . The 
examiner can normally be reached on M => F from 7:00 AM to 5:30 PM. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Meng-Ai An can be reached on (571) 272-3756. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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Examiner 
Art Unit 2193 



